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(57) A control part comprises a division location set- 
ting part for setting a division location based on an image 
data; a scan start position setting part for setting scan 
start positions of recording heads based on the division 
location; an image data division part for dividing an im- 
age data by the division location; and a head movement 
control part for controlling movement of the recording 
heads. The division location setting part sets a division 
location in a blank area having no pixel to be recorded 
in the primary scanning direction, in the case of publi- 



cation printing, in a center margin area between page 
data. Since the recording heads perform scanning con- 
currently their respective areas that are divided by the 
division location, no deterioration in image continuity oc- 
curs between the recording heads. This permits an im- 
age recorder, though having plural recording heads, ca- 
pable of performing concurrent recordings without loss 
of continuity. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to an image re- 
corder that records image on a recording material such 
as a printing plate and photosensitive film. In particular, 

the invention relates to an image recorder having more 
than one recording head for recording image. 

Description of the Background Art 

[0002] There is known an image recorder that records 
image on a printing plate based on an image data, which 
is called "CTP (computer to plate) device." In the most 
widespread type of this CTP device, with a printing plate 
mounted on a drum, a secondary scanning of a record- 
ing head in an axial direction of the drum is performed 
while the drum is rotated in a primary scanning direction, 
thereby recording image in spiral form with respect to 
the peripheral surface of the drum. This image recorder 
aims at increasing the recording rate of the image re- 
corder as a whole, by using a recording head of a multi- 
beam type in which plural beam columns are disposed. 
However, the above spiral recording system is unsatis- 
factory due to the problem that the tilting of image re- 
corded in spiral is increased as the number of beam col- 
umns is increased. 

[0003] To solve this problem, there is known a tech- 
nique of increasing recording rate by arranging such that 
plural recording heads for recording images perform 
concurrent scanning over plural areas on a printing 
plate. In this conventional image recorder, plural record- 
ing heads are disposed in a secondary scanning direc- 
tion so that the individual recording heads record image 
concurrently. 

[0004] However, when an image is divided and re- 
corded by the plural recording heads as described 
above, it is difficult to maintain continuity at a joint be- 
tween the recording heads. Although in the conventional 
image recorder, a spot position of each recording head 
is detected to correct an irradiation position, a slight line 
unevenness etc. might occur because of difficulties in 
attaining a complete correction, which can deteriorate 
printing quality. 

SUMMARY OF THE INVENTION 

[0005] The present invention is directed to an image 

recorder that records image on a recording material by 
scanning over the recording material based on image 
data. 

[0006] According to this invention, the image recorder 
includes: a holding part that holds a recording material 
in an approximately cylindrical shape; plural recording 
heads that are movable in an axial direction in an ap- 



proximately cylindrical shape and capable of individually 
scanning on a recording material held by the holding 
part; a division location setting part that sets a division 
location of the image data based on image layout infor- 
5 mation in the image data; an image data division part 
that divides the image data into plural areas correspond- 
ing to the plural recording heads, respectively, based on 
the division location so set; a scan start position setting 
part that sets scan start positions of the plural recording 
heads based on each of image data divided into the plu- 
ral areas; and a head movement control part that directs 
the plural recording heads to movably scan in the axial 
direction from scan start positions so set, so that the plu- 
ral recording heads perform image recording concur- 
rently. 

[0007] In an image recorder having more than one re- 
cording head, high-speed concurrent recording is attain- 
able while maintaining image continuity. 
[0008] Preferably, the image data is an imposition im- 
age data composed of a layout of plural page data, and 
the division location setting part sets the division loca- 
tion within a margin area between adjacent page data 
among the plural page data. 

[0009] Especially in the field of prepress and printing, 
setting the division location within a margin area of im- 
posed page data exerts no influence on image quality. 
[0010] Preferably, when the division location setting 
part sets the division location in the margin area sub- 
jected to burning out, the scan start position setting part 
sets scan start positions of the plural recording heads 
such that scan recording areas across the division loca- 
tion are overlapped with each other. 
[001 1 ] When a division location is set in a margin area 
requiring burning out, no remainder occurs by overlap- 
ping the divided image areas. 

[0012] This invention is also directed to an image re- 
cording system that includes an image data supply part 
for supplying an image data; a holding part for holding 
a recording material in an approximately cylindrical 
shape; and plural recording heads movable in an axial 
direction of an approximately cylindrical shape and ca- 
pable of individually scanning over a recording material, 
and that records image in a recording material by scan- 
ning over the recording material while driving the plural 
recording heads based on the image data. 
[0013] This invention is also directed to an image re- 
cording method for recording image on a recording ma- 
terial by scanning over the recording material based on 
an image data. 

[001 4] Therefore, an object of the present invention is 
to provide an image recorder having plural recording 
heads that can perform recording without loss of image 
continuity. 

[0015] These and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

Fig. 1 is a sclnematic plan view showing one exam- 
ple of an image recorder according to the present 
invention; 

Fig. 2 is a schematic side view of the image recorder 
in Fig. 1 ; 

Fig. 3 is a functional block diagram of a control part 

of the image recorder in Fig. 1 ; 

Fig. 4 is a flowchart of an operation procedure of 

the image recorder in Fig. 1 ; 

Fig. 5 is an explanatory diagram of a center margin 

area and a division location of an imposed image 

data; 

Fig. 6 is a schematic plan view showing one exam- 
ple of an image recording system according to the 
present invention; 

Fig. 7 is a functional block diagram of the image re- 
cording system in Fig. 6; 

Fig. 8 is a diagram showing a layout image on a 
printing plate created by the image recording sys- 
tem in Fig. 6; 

Fig. 9 is a diagram showing other layout image on 
a printing plate created by the image recording sys- 
tem in Fig. 6; 

Fig. 10 is an explanatory diagram of the structure 
of an imposition data used in the image recording 
system in Fig. 6; and 

Figs. 11 and 12 are flowcharts of an operation pro- 
cedure of the image recording system in Fig. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] A first preferred embodiment of the invention 
will be described based on the accompanying drawings. 

One example of an image recorder according to this in- 
vention is shown in Fig. 1 that is a schematic plan view 
when a major part of the image recorder is viewed from 
above. Fig. 2 is a side view of the major part of the image 
recorder. Referring to these drawings, the image record- 
er comprises a drum 1 that can rotate while holding a 
recording material; two recording heads 2 and 3 that can 
move in an axial direction of the drum 1 ; and a control 
part 4 to control the image recorder. In Fig. 1, the re- 
cording head 3 is not shown because it is present im- 
mediately below the drum 1 . 

[0018] The drum 1 holds around its peripheral surface 
a sheet-like recording material in an approximately cy- 
lindrical shape and has a pair of clamp members 1 0 for 
clamping both ends of the recording material, as shown 
in Fig. 2. The drum 1 is rotatably driven by a drive motor 
1 2 via a belt member 1 1 . Instead of or together with the 
clamp members 10, an adsorption part for holding the 
recording material may be provided. 
[0019] The recording head 2 in engagement with a 



ball screw 1 3 extending in parallel to the axis of the drum 
1 is mounted on two guide rails 14 extending like the 
ball screw 1 3. The ball screw 1 3 are rotatably supported 
at its both ends by screw support members 15 and ro- 
5 tatably driven by a drive motor 1 7 through a belt member 
1 6. In this moving mechanism, when the drive motor 1 7 
is rotated, the recording head 2 moves in the axial di- 
rection of the drum 1. 

[0020] The recording head 3 has a similar moving 
10 mechanism independently of that of the recording head 
2, which permits individual movement in the axial direc- 
tion of the drum 1. Therefore, a description of the moving 
mechanism of the recording head 3 is omitted here, and 
the same parts as in the moving mechanism of the re- 
15 cording head 2 are identified by the same reference nu- 
merals. In this preferred embodiment, the recording 
heads 2 and 3 are disposed such that their phases are 
respectively shifted about 90 degrees with respect to the 
circumferential surface of the drum 1 . Thereby, the re- 
20 cording head 2 moves at approximately the same height 
as the axis of the drum 1, whereas the recording head 
3 moves immediately below the drum 1 . As the result, 
the recording heads 2 and 3 do not interfere with each 
other. It is noted that the direction of rotation of the drum 
25 1 is hereinafter referred to as a "primary scanning direc- 
tion" and the direction of movement of the recording 
heads 2 and 3 is hereinafter referred to as a "secondary 
scanning direction." 

[0021] The recording heads 2 and 3 are of multibeam 
30 type in which an irradiation mechanism (not shown) ca- 
pable of concurrently irradiating plural beams is dis- 
posed in an approximately axial direction of the drum 1 . 
As this beam irradiation mechanism, there is used for 
example such a beam array that light emitting devices 
35 such as LEDs or semiconductor lasers are disposed lin- 
early. The emissions of the light emitting devices are in- 
dividually controlled based on an image data. Therefore, 
during a primary scanning rotation of the drum 1, the 
recording heads 2 and 3 can record image by a width 
40 corresponding to the number of beams provided in the 
recording heads 2 and 3, respectively. For instance, as- 
suming that recording heads 2 and 3 have respectively 
64 channels in the number of beams, when the record- 
ing heads 2 and 3 are operated concurrently to make 
45 one complete rotation, a 1 28-channel-width recording is 
attainable at a time. 

[0022] The control part 4 is a computer system con- 
nected to each part of the image recorder and functions 
to control the entire image recorder under a predeter- 
50 mined program. The following description of this pre- 
ferred embodiment is related to a secondary scanning 
feed control of the recording heads 2 and 3, as well as 
a division supply control of image data to the recording 
heads 2 and 3. 

55 [0023] Fig. 3 is a block diagram functionally showing 
the control part 4. In Fig. 3, the control part 4 comprises 
a division location setting part 20 for setting a division 
location based on an image data, a scan-start-position 
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setting part 21 that sets a scan start position of eacli 
recording head based on the division location, an image 
data division part 22 for dividing an image data based 
on the division location, and a head movement control 
part 23 for controlling movement of the recording heads 
2 and 3. It is noted that in this preferred embodiment, a 
binary image data d1 of after-RIP (raster image process- 
ing)-development is inputted from other image data 
processing part to the control part 4. 
[0024] The division location setting part 20 analyzes 
the image data d1 to be recorded on a printing plate thus 
to set a division location at which the image data d1 is 
divided. As this division location, such a blank area is 
selected which has no pixel to be recorded in the primary 
scanning direction on the image data d1 (or which has 
a predetermined pixel number or less in consideration 
of various noises). Fig. 5 is an explanatory diagram 
showing one example of a printing plate with which a 
publication printing such as a pamphlet and book is to 
be done. In Fig. 5, a 8-page imposition is shown. In this 
publication printing, there is provided blank areas inter- 
vening between adjacent pages. These blank areas are 
called "margin areas" (hereinafter referred to as "margin 
areas db"). To the margin area db, no image recording 
is performed or an overall recording called "burning out" 
is performed, so that no print image is usually recorded. 
In the publication printing, it is most suitable for the 
present invention to set a division location s in the mar- 
gin area db disposed in the primary scanning direction. 
In this specification, the margin area db that is subjected 
to the burning-out processing is also taken as a blank 
area, for the sake of convenience. 
[0025] Since no image is usually recorded in the 
above-mentioned margin areas db, the division location 
s may be set at an approximately center of a selected 
margin area db. If a register mark or various patches are 
recorded in the margin area db, it is preferable to per- 
form a division such that the register mark falls within 
either the front or rear area of the division location. In 
the case of about the horizontal line of the register mark, 
it is not essential to fall within either area. On the other 
hand, it is desirable to determine a division location s 
such that various patches fall within a single area. In- 
stead of being restricted to the publication printing, a gap 
between composed image areas or character areas 
may be selected as a blank area in place of the margin 
area. 

[0026] Meanwhile, depending on the picture of a print- 
ed matter, there can be no blank area in the primary 
scanning direction. In this case, the least influence area 
is selected under a preset condition. In an alternative, 
such an area judged as having a relatively small number 
of image parts in the primary scanning direction may be 
selected as a sparse-image area, and a division location 
s may be set in the sparse-image area. In other alterna- 
tive, either halftone image or line art image takes prec- 
edence in before-RIP-development image data, and an 
area not containing these priority images may be ex- 



tracted and selected. In still other alternative, an area of 
a color exerting less influence may be selected by esti- 
mating a print color from an image data. For example, 
yellow is a preferred condition for setting a division lo- 
5 cation s, because the discontinuity in yellow is relatively 
inconspicuous than that in cyan and magenta. Of 
course, discontinuity can be made inconspicuous by 
changing the division location s per color plate. 
[0027] On the other hand, the division location s is 
10 preferably set such that image is divided as nearly 
equally as possible, in accordance with the number of 
recording heads. For instance, when the number of re- 
cording heads is two, an approximately central location 
of a printing plate is preferred. When the number of re- 
cording heads is four, such locations at which a printing 
plate is roughly divided into four are preferred. This is 
because the efficiency of concurrent operation of the in- 
dividual recording heads is increased thus to shorten re- 
cording time. Therefore, the division location setting part 

20 previously extracts all the candidate areas that in- 
clude a complete blank area on a printing plate or the 
above-mentioned sparse-image area selected under 
the preset condition. Then, the division location setting 
part 20 sets a division location s by selecting from the 
extracted candidate areas a location at which the most 
nearly equal division is attainable. Although the division 
location s is automatically determined by the control part 
4 in the foregoing, the operator may manually determine 
or select a division location s. 

[0028] Following is one method of selecting a division 
location s by the operator. The present image recorder 
can use plural types of printing plates having different 
sizes etc. Therefore, in this image recorder, image re- 
cording condition can previously be registered per print- 
ing plate type used. Examples of the image recording 
conditions are the size and positive/negative character- 
istics of an image recordable area, the quantity of light 
of laser per resolution, and the like. As one of these im- 
age recording conditions, the above-mentioned division 
locations s are registered so as to correspond to the 
number of impositions. There are registered, for exam- 
ple, a division location sa when a 2-page-imposition im- 
age is recorded in a certain type of printing plate, and a 
division location sb when a 8-page-imposition image is 
recorded (these division locations sa and sb to be reg- 
istered in advance are hereinafter referred to as a "reg- 
istered division location"). This is true for other types of 
printing plates. When the operator designates the type 
of a printing plate used and the number of imposed pag- 
es to be recorded on the printing plate, the registered 
division location is to be read and set, as a division lo- 
cation information, to the scan-start-position setting part 

21 and image data division part 22. With this configura- 
tion, merely by designating the type of a printing plate 
and the number of imposed pages recorded on the print- 
ing plate, a division location s can be set automatically 
thus to be efficient in operation. 

[0029] As other method of selecting a division location 
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s by the operator, it is possible to configure the following 
system comprising: displaying a printing plate image 
and an imposition image on a screen; and prompting the 
operator to directly input through the screen a division 
location by an input means such as a mouse or a key- 
board. As a method of directly inputting a division loca- 
tion, the operator may directly input the coordinate of a 
desired division location. In an alternative method, a 
registered division location corresponding to the printing 
plate used and the number of imposed pages may be 
displayed on the screen so as to be overlapped with the 
printing plate image and imposition image, in order to 
wait for the operator's approval of the registered division 
location or a fine adjustment command from the opera- 
tor. 

[0030] The scan-start-position setting part 21 deter- 
mines a scan starting position (the secondary scanning 
position) of each recording head, based on the above- 
mentioned division location. In general, both of a printing 
plate and image data are laid out in the secondary scan- 
ning direction with respect to the drum 1. Accordingly, 
the scanning area of each recording head is determined 
based on the image data size and the division location 
s. Referring to Fig. 5, by setting a division location s in 
a margin area db at the center of a printing plate, as 
indicated by alphabetic reference "s" in the drawing, first 
half and second half parts e1 and e2 with respect to the 
division location s can be recorded by the recording 
heads 2 and 3, respectively. Therefore, letting the pri- 
mary scanning direction be directed from the upper to 
lower side as viewed in Fig. 5, the scan starting position 
of the recording head 2 can be set at an upstream point 
a in the first half part e1 , and that of the recording head 
3 can be set at an upstream point b in the second half 
part e2 (this point is identical with the division location s). 
[0031] In the case of burning out the margin areas db 
shown in Fig. 5, the scanning area of the first half part 
e1 and the scanning area of the second half part e2, 
which are divided by the division location s, are prefer- 
ably overlapped within the center margin area db. In the 
simplest manner, the scanning area of the recording 
head 2 for recording the first half part e1 is made slightly 
over the division location s, so that the area correspond- 
ing to the division location s is completely burned out. 
In another alternative, the scan starting position of the 
recording head 3 may be shifted slightly forward than 
the division location s. 

[0032] Returning to Fig. 3, the image data division part 
22 divides an image data by the above-mentioned divi- 
sion location s. After-division data d2 and d3 are sup- 
plied to the recording heads 2 and 3, respectively. The 
recording heads 2 and 3 store the image data d2 and 
d3 in memory and also perform drive control according 
to the individual beam columns, based on the image da- 
ta d2 and d3 at recording image, respectively. 
[0033] The head movement control part 23 initializes 
the recording heads 2 and 3 to their respective scan 
starting positions a and b, based on a scan starting po- 



sition information obtained from the scan-start-position 
setting part 21. When recording is started, the head 
movement control part 23 drives the recording heads 2 
and 3 so as to move concurrently at a predetermined 

5 secondary scanning rate. If it is necessary to stabilize 
the recording heads 2 and 3 at a certain secondary 
scanning rate prior to recording, the recording heads 2 
and 3 may be initialized at a slightly upstream side than 
their respective scan starting positions a and b. A sec- 

10 ondary scanning drive is then started and, when the feed 
rate is stabilized, an actual image recording is per- 
formed from their respective scan starting positions a 
and b. 

[0034] An operation procedure of concurrent record- 

15 ing of the recording heads 2 and 3 in this image recorder 
will be described by referring to a flowchart in Fig. 4. 
First, in step S1 , a division location s is set based on an 
image data d1. For setting the division location s, in a 
sub-step SI 0, every blank area having no image record- 

20 ed in the primary scanning direction is extracted from 
the image data d1 . In sub-step S1 1 , if judged that other 
condition has been set, in sub-step SI 2, other candidate 
area is extracted under the above-mentioned other con- 
dition. For example, a sparse-image area containing 

25 less image parts to be recorded in the primary scanning 
direction is extracted. In sub-step SI 3, a division loca- 
tion s is set in an area, among the blank areas and other 
candidate areas that are extracted in sub-step S10 or 
SI 2, which is the nearest to a location at which image 

30 can be divided equally according to the number of re- 
cording heads. 

[0035] In step S2, the scan starting positions a and b 
of the recording heads 2 and 3 are set based on the 
determined division location s. In step S3, the image da- 

35 ta d1 is divided by the division location s. When the fore- 
going recording preparation is completed, the recording 
heads 2 and 3 are first initialized based on their respec- 
tive scan starting positions a and b (step S4). The re- 
cording heads 2 and 3 are synchronized with the rotation 

40 of the drum 1 and driven to record image concurrently 
(step S5). When both images are recorded, image re- 
cording operation is terminated. 

[0036] In the foregoing procedure, for the sake of sim- 
plicity, the respective steps are arranged in series. Since 

45 the operations of steps S2 and S4, and the operation of 
step S3 are independent from each other, these steps 
may be performed concurrently. The foregoing descrip- 
tion is given on the assumption that the division location 
s is settable. However, if any setting is unattainable, im- 

50 age recording may be performed using only one of the 
recording heads. Alternatively, after interrupting the op- 
eration, the operator may reset a division location man- 
ually. 

[0037] As a method of dividing an image data, the fol- 
55 lowing methods can be considered. That is, an image 
data d1 is previously stored in memory and, at the time 
of image recording, the image data corresponding to 
scan lines of the respective recording heads are read 
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concurrently from this memory and then supplied to the 
respective recording heads. 

[0038] In an alternative method, an image data d1 is 
previously divided per division area as image data d2 
and d3, and these image data d2 and d3 are stored in 
different memory areas. At the time of image recording, 
the image data 62 and d3 are read concurrently from 
their respective memory areas and then supplied con- 
currently to the respective recording heads. 
[0039] A second preferred embodiment of the present 
invention will next be described. In this embodiment, a 
division location of image is determined by using the en- 
tire or part of an imposition data file to be created by an 
imposition operation. 

[0040] Fig. 6 shows a main part of an image recording 
system 100 according to the second preferred embodi- 
ment. This image recording system 100 has an image 
processor 200 and image recorder 300. The image 
processor 200 is connected to a network 400, which is 
an in-house network such as LAN (local area network), 
or a wide area network such as the Internet, and per- 
forms communication of page data PD etc. to be de- 
scribed later. The image processor 200, which is con- 
nected to a control part 340 of the image recorder 300, 
supplies an imposition data ID and a print data PPD to 
the image recorder 300, and also receives a division 
designation signal from the image recorder 300. In an 
alternative, the image recorder 300 may also be con- 
nected to the network 400 so as to make communication 
with the image processor 200 via the network 400. 
[0041] Fig. 7 is a functional block diagram of the im- 
age recording system 100 of the second preferred em- 
bodiment. 

[0042] The image recording system 1 00 comprises an 
image processor 200 and an image recorder 300. The 
image processor 200 creates an imposition data ID by 
imposing plural page data PDn, such that print images 
of plural pages are printed on a single printing plate, then 
rasterizes and outputs the imposition data ID as a print 
data PPD. The image recorder 300 performs image re- 
cording to the printing plate fixed around the drum 1 by 
driving recording heads 31 0 and 320, based on the print 
data PPD outputted from the image processor 200. 

Image Processor 200 

[0043] The image processor 200 will be described be- 
low. The image processor 200 comprises a storage part 
21 0, imposition part 220, setting part 230, RIP part 240, 
and print data division part 250. 

[0044] The storage part 210 stores page data PD1, 
PD2, PD3, ... PDn, which are created per page and de- 
scribed in a predetermined page description language 
in the step of making a printing plate that is the previous 
stage of the image processor 200. These page data 
PD1, PD2, PD3, ... PDn are supplied via the network 
400 to the storage part 21 0. 

[0045] The imposition part 220 is a processing part 



that performs imposition for creating an imposition data 
ID (to be described later) by reading necessary page 
data PDn from the storage part 210 based on a desig- 
nation from the setting part 230. Specifically, in maga- 

5 zines and books in which two or more printed matters 
are bound (hereinafter referred to as a "publication"), 
unlike a single sheet of printed matter, a predetermined 
number of pages, such as 4 pages, 8 pages, or 1 6 pag- 
es, are printed on a single sheet. After folding this sheet 

10 up to the page size, it is bound and cut for finish. In this 
one-sheet printed matter as an aggregate of plural pag- 
es (hereinafter referred to as a "large page"), the plural 
pages are arranged in order when their folding is com- 
pleted. A page layout (an imposition pattern) is deter- 

15 mined depending on the holding manner and whether 
the book is turned over right or left. The imposition part 
220 automatically imposes page data of plural pages in 
a printable area on a printing plate, based on the desig- 
nated conditions, for example, (i) the recording resolu- 

20 tion and the size of the printing plate as an imposition 
object, (ii) the page size; (iii) the manner of folding the 
printing matter and the direction in which the printed 
matter is turned over (i.e., to be turned toward the right 
or left), and (iv) the number of pages printed on one 

25 printing plate (e.g., four-imposition, eight-imposition, 
etc.). In this imposition operation, there is also per- 
formed designations related to print annexes such as a 
color patch used for measuring a color tone, a web ro- 
tary offset press mark, a register mark, and the serial 

30 number of a printing plate. 

[0046] The setting part 230 is a processing part for 
setting to the imposition part 220 the following informa- 
tion necessary for an imposition. 

35 (1) CTP information about the number of recording 
heads usable in the image recorder 300, recording 
resolution, the fixing allowance of the clamp mem- 
ber 1 0 in the drum 1 , etc. 

(ii) Printing plate information about printing plate 
40 sizes usable in the image recorder 300, etc. 

(iii) Imposition designation information about spec- 
ification of page data PDn to be imposed, the 
number of pages assigned per printing plate, folding 
manner, the direction of turning over, cutting mar- 

45 gin, etc. 

(iv) Print annex information for designating the type, 
content, and layout coordinate of print annexes (e. 
g., color patch and register mark). 

50 [0047] The RIP part 240 is a processing part that in- 
terprets and rasterizes an imposition data ID thereby to 
create a print data PPD composed of binary data. 
[0048] The print data division part 250 is a processing 
part for dividing the print data PPD that the Rl P part 240 
55 creates based on a division designation signal from the 
division location designation part 341 of the control part 
340 in the image recorder 300. 

[0049] Fig. 8 shows a layout image of a printing plate 
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to be created based on the imposition data ID in a sub- 
sequent stage of image recording. 
[0050] In this instance, page data PD1 to PD4 are al- 
located on an image formable area IR of the printing 
plate. Areas on the printing plate in which images are 
formed based on the page data PD1 to PD4 are here- 
inafter referred to as "page areas PI to P4", respective- 
ly. Image parts (also called "object") such as a picture, 
character, and line art image are allocated in the indi- 
vidual areas P1 to P4. Print annexes such as a color 
patch CP, register mark RE, and plate's serial number 
PN are recorded around the page areas PI to P4. The 
size of the image formable area IR is determined by the 
printing plate size and clamping allowance. 
[0051] The direction and layout location of each page 
are automatically determined in consideration of the 
above-mentioned printing plate information, imposition 
designation information, and print annex information. In 
this instance, the page areas are equally spaced away 
from one another by distance DY with respect to a Y 
direction that is the primary scanning direction, and dis- 
tance DX with respect to a X direction that is the sec- 
ondary scanning direction. The layout locations of the 
page areas P1 to P4 are defined by the respective page 
area offsets P10, P20, P30, and P40 from a zero point 
PO of the image formable area IR, and X-direction and 
Y-direction sizes from the respective page areas PI to 
P4. 

[0052] Fine adjustment of the layout location of the 
page areas and a print annex can be accomplished by 
the setting part 230. 

[0053] Fig. 1 0 is an explanatory diagram of the struc- 
ture of an imposition data ID. The imposition data ID 
contains an imposition information IM, page data PD1 
to PD4, and a print annex information PA. 
[0054] The imposition information IM is information to 
define an image formable area I R and the layout location 
of each page area in the image formable area IR. Spe- 
cifically, the imposition information IM contains informa- 
tion to define an image formable area IR (printing plate 
size, a zero point coordinate PO of the image formable 
area IR, X-direction and Y-direction lengths of the area 
IR), as well as information to define the layout locations 
of the respective page areas such as a layout informa- 
tion about page n (e.g., a zero point PnO of the page, X- 
direction size PnX and Y-direction size PnY in the page 
area, and the page direction). 

[0055] The page data PDn is equivalent to an actual 
data of each page which is composed of a page defini- 
tion information to define the page such as the print color 
of the page (e.g, C-plate, M-plate, Y-plate, or K-plate); 
an object management information to manage objects 
such as pictures, characters, and line art images; and 
object information. The object management information 
contains information about the coordinates and types 
(picture, character, and line art) of the individual objects 
contained in the page. The individual object information 
contains data necessary for materializing the object, to 



which an identification name (e.g., "picture 1," picture 
2," or "character 1") is appended as follows: a bit map 
data to a "picture" object; a color data indicting charac- 
ter display color, a code data, etc. to 
5 a "character" object; and a vector data indicating a color 
data and a line art shape to a "line art" object. 
[0056] The print annex information PA is composed 
of a print annex management information for managing 
each print annex, and a print annex attribute information 
10 for indicating the content, type, and coordinate of each 
print annex. 

Image Recorder 300 

[0057] Returning to Figs. 6 and 7, the image recorder 
300 of the second preferred embodiment will be de- 
scribed. The image recorder 300 comprises a drum 1 
that can rotate while holding a printing plate; two record- 
ing heads 310 and 320 movable in an axial direction of 
the drum 1 ; a scanning position detection part 330; and 
a control part 340 to control the image recorder 300, like 
the image recorder of the first preferred embodiment. 
The physical relationship between the drum 1 and re- 
cording heads 31 0 and 320 is the same as that between 
the drum 1 and recording heads 2 and 3, which has been 
described in the first preferred embodiment (see Fig. 1 
and Fig. 2). Therefore its detail description is omitted 
here. A description of the state that a recording material 
such as a printing plate is held on the drum 1 is also 
omitted here. 

[0058] The scanning position detection part 330 is a 
processing part for detecting the secondary scanning 
positions of the recording heads 310 and 320. That is, 
the detection part 330 detects their respective second- 
ary scanning positions based on signals from a second- 
ary scanning position detection part such as a known 
rotary encoder coupled to drive motors 17 and 17, by 
which the recording heads 310 and 320 are individually 
moved in the secondary scanning direction. 
[0059] The control part 340 comprises a division lo- 
cation designation part 341 and a scan control part 342. 
The division location designation part 341 is a process- 
ing part for judging, based on the entire or part of an 
imposition data ID created by the imposition part 220 of 
the image processor 200, a division location at which a 
print data PPD supplied from the image processor 200 
can be divided most efficiently. The division location 
designation part 341 also converts the division location 
to a division designation signal and sends this to a file 
division part 250 of the image processor 200. The divi- 
sion location designation part 341 also transmits a divi- 
sion location to the scan control part 342, in order that 
the recording heads 310 and 320 start image recording 
from their respective division locations set by the desig- 
nation part 341 . Concrete processing contents of the di- 
vision location designation part 341 will be described lat- 
er. The scan control part 342 is a processing part that 
controls, by referring to the secondary scanning posi- 
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tions of the recording heads 310, 320 to be sent from 
the scanning position detection part 330, the drive mo- 
tors 17, 17 in the recording heads 310, 320, and a 
processing part for driving light emitting parts mounted 
on the recording heads 310, 320, so that the recording 
heads 310 and 320 start image recording from their re- 
spective division locations transmitted by the division lo- 
cation designation part 341 . 

Processing procedure 

[0060] Processing in the image recording system 1 00 
will be described by mainly referring to Fig. 11. 
[0061] First, an imposition data ID is created by the 
imposition part 220 (step S1 10). A layout image of a 
printed matter created by this imposition is shown in Fig. 
9. In this instance, six page areas PI to P6 are allocated 
to an image formable area IR. 

[0062] Then, a division location setting operation per- 
formed by the division location designation part 341 of 
the image recorder 300 (step SI 20), and a rasterization 
operation to the imposition data ID performed by the RIP 
part 240 (step SI 30) are executed concurrently. 

Subroutine S120 

[0063] Referring to Figs. 9 and 12, the division loca- 
tion setting operation (step SI 20) will be described in 
detail. Fig. 12 is a flowchart of a subroutine of the divi- 
sion location setting operation. The division location 
designation part 341 first reads an imposition informa- 
tion IM and a print annex information PA contained in an 
imposition data ID, from the imposition part 220 (step 
SI 21). As previously described, the imposition informa- 
tion IM contains the size of a printing plate, the size of 
an image formable area IR, and the zero point coordi- 
nate PO of the image formable area I R. Therefore, based 
on these information, the division location designation 
part 341 can set a center line C in the secondary scan- 
ning direction X of the image formable area IR. 
[0064] The imposition information IM also contains in- 
formation for defining the layout locations of the page 
areas PI to P6 each being imposed on the printing plate. 
Therefore, by reading this information, the division loca- 
tion designation part 341 can recognize the layout loca- 
tions of the individual page areas PI to P6 in the image 
formable area IR, and also recognize a blank area (so- 
called "center margin") between the page areas. 
[0065] In addition, the division location designation 
part 341 can recognize the layout location of a print an- 
nex in the image formable area IR, by reading the print 
annex information PA and referring to the print annex 
attribute information contained therein. 
[0066] Subsequently, the division location designa- 
tion part 341 selects and extracts, as a division location 
candidate, one or more lines in parallel to the primary 
scanning direction Y which are not overlapped with any 
page areas PI to P6 (preferably, any print annex). In the 



instance of Fig. 9, division location candidates SI and 
S2 correspond with such lines (step SI 22). 
[0067] Subsequently, the division location designa- 
tion part 341 judges whether the division location can- 

5 didates extracted in step S122 are proper in the view- 
point of performing image recording by plural printing 
heads (step SI 23). That is, it is judged whether the ex- 
tracted division location candidates SI and S2 are suf- 
ficiently close to a center line C of the image formable 

10 area IR. Specifically, it is judged whether the number of 
pixels between the center line C and the extracted divi- 
sion location candidates SI S2, is less than a predeter- 
mined value or not. This is because it is the most efficient 
to equally divide the image by the number of recording 

15 heads if the secondary scanning rates of the recording 
heads are the same. However, if not the same, the cri- 
terion of judgment might be changed from the center line 
C of the image formable area IR to a certain location in 
response to the secondary scanning rate of the individ- 

20 ual recording head. 

[0068] When the extracted division location candi- 
dates divide the image formable area IR by a location 
adjacent to the center line C, the procedure goes to step 
S125A or S125B, depending on the division location 

25 candidate that has been judged as being proper. As the 
result, this division location candidate is set as a division 
location. 

[0069] In the instance of Fig. 9, neither the division 
location candidate SI nor S2 is adjacent to the center 
30 line C. Accordingly, if the judgment result of step SI 23 
is that "both are improper," the procedure goes to step 
S124. 

[0070] When the distance from the center line C to the 
division location candidate SI and the distance from the 

35 center line C to the division location candidate S2 are 
the same, one that is not overlapped with any print an- 
nex is selected. In this instance, the division location 
candidate SI is selected because only the division lo- 
cation candidate S2 is overlapped with a print annex 

40 (color patch CP). 

[0071] In step SI 24, the page definition information 
and object management information contained in the 
page data PD are read out. 

[0072] Since the object management information con- 
45 tains the attributes of image parts present in the page 
area, the division location designation part 341 can rec- 
ognize the types and coordinates of these image parts 
by referring to this information. The division location 
designation part 341 can extract such a division location 
50 candidate that can make the division location the most 
inconspicuous when image recording is performed us- 
ing the individual recording heads. That is, it is undesir- 
able to divide a page area at a division location overlap- 
ping with an image part of "picture" because its image 
55 quality might deteriorate. On the other hand, it can be 
considered that image quality is not appreciably deteri- 
orated even when a page area is divided at a division 
location overlapping with an image part of "character" 
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or "line art." 

[0073] Based on this concept, the division location 
candidate S3 is extracted which passes through the 
page areas P2 and P5 that are the nearest to the center 
line C (step SI 26). As shown in Fig. 9, the division lo- 
cation candidate S3 that passes through the page areas 
P2 and P5, and also is a line parallel to the primary scan- 
ning direction Y. The candidate S3 is set so as to overlap 
only with a "character" image part IP51 that is relatively 
inconspicuous even if divided, and so as not to overlap 
with "picture" image parts IP21 and IP52 that might af- 
fect image quality if divided. In the above step SI 26, the 
division location candidate S3 may be extracted by the 
following steps of: recognizing the print color of each 
page area by referring to the page definition information 
of the page data PDn; and extracting a line that is par- 
allel to the primary scanning direction and passes 
through a page area of a print color (e.g., yellow) in 
which the division location is the most inconspicuous. 
[0074] In the foregoing, the plural division location 
candidates SI to S3 are extracted based on different 
types of information contained in the imposition data ID. 
That is, the division location candidates S1 and S2 have 
been extracted based on the imposition information IM 
and print annex information PA In step S122, and the 
division location candidate S3 has been extracted by 
further referring to the page data PDn in step SI 26. In 
order to reduce time needed in judgment, division loca- 
tion candidates may be determined based on the impo- 
sition information IM alone. 

[0075] From a general point of view, a single division 
location is selected in the next step S127. That is, the 
division location candidate S3 closest to the center line 
C of the image formable area IR can produce the most 
efficient operations of the recording heads 31 0 and 320. 
However, the division at the division location candidate 
S3 might cause loss of image quality because the im- 
ages of page areas P2 and P5 are divided. On the other 
hand, since the division location candidate S1 or S2 di- 
vides no image of every page area, there is no damage 
to image quality. However, the operating efficiency of the 
recording heads 310 and 320 is lowered due to an un- 
even image division. In the case that every extracted 
division location candidate can affect image quality to a 
certain degree or more, a non-execution of image divi- 
sion is selectable when the primary consideration is im- 
age quality. 

[0076] In step S127, a single division location is se- 
lected in consideration of the foregoing conflicting ad- 
vantage and disadvantage. In place of automatic selec- 
tion, the operator may select a desired division location 
manually. 

[0077] According to the judgment result of step SI 27, 
the procedure goes to the next step. That is, if judged 
that no image division should be made, it goes to step 
SI 28. In this instance, no division location is set. On the 
other hand, when one of the division location candidates 
SI to S3 is selected, it goes to step S129A, S129B, or 



S129C, depending on which candidate is selected, and 
the selected candidate is set as a division location, 
thereby terminating the subroutine of step SI 20. Follow- 
ing Is the instance when the division location candidate 

5 S3 is selected as a division location. 

[0078] Returning to Fig. 1 1 , when both of the division 
location setting operation (step SI 20) and the RIP 
processing (step SI 30) are terminated, the procedure 
goes to a print data division operation (step S140). 

10 [0079] In step S140, the division location designation 
part 341 sends the print data division part 250 a division 
designation signal for dividing a print data PPD by the 
division location set in the above-mentioned step 
S129A, SI 298, orS129C. Based on the signal, the print 

^5 data division part 250 divides the print data PPD. In the 
absence of a division location, the print data PPD re- 
mains undivided. 

[0080] In the next step SI 50, the scan control part 342 
sets scan starting positions of the recording heads 31 0 

20 and 320. Specifically, the zero point PO of the image 
formable area IR is set as the scan starting position of 
one of these recording heads, and point PI 00 at which 
the division location S3 intersects the outline of the im- 
age formable area IR is set as the scan starting position 

25 of the other recording head. Following is the instance 
that the zero point PO of the area IR is set as the scan 
starting position of the image recording head 310 and 
the point PI 00 of the area IR is set as that of the image 
recording head 320. 

30 [0081] On completion of the scan start position setting 
to both of the recording heads 310 and 320, the scan 
control part 342 directs the recording heads 31 0 and 320 
to move to their respective scan starting positions PO 
and PI 00 (steps S160A, S160B). At the same time, a 

35 high-speed rotation of the drum 1 is initiated. The scan 
control part 342 directs the recording heads to initiate 
recording and scanning in the order of their arrival at the 
scan starting position PO or PI 00 (steps S170A, 
S170B). Since the recording heads 310 and 320 are 

40 constructed so as to avoid mutual interference, no prob- 
lem occurs when both are operated concurrently. Based 
on the print data PPD divided in step SI 40, the recording 
heads 310 and 320 control the light emitting devices in 
order to perform a concurrent image recording to the 

45 printing plate fixed on the drum 1 . On completion of the 
both image recordings, the image recording operation 
is terminated. 

[0082] The image recording system 1 00 of the second 
preferred embodiment determines the division location 

50 of a print data by referring to a before-rasterization im- 
position data ID, although an after-rasterization image 
data contains massive amounts of data. This leads to a 
reduction in the amount of data that the image recording 
system 100 refers to, thereby decreasing time needed 

55 in the division location determination operation. In addi- 
tion, it is possible to refer to the individual page data 
PDn contained in the imposition data ID. Therefore, the 
print data can be divided by a location that exerts less 
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influence on image quality. 

[0083] Although the division location setting operation 
(step SI 20) and the RIP processing (step SI 30) are per- 
formed concurrently in the second preferred embodi- 
ment, if a relatively short time is required in the division 
location setting operation, the RIP processing may be 
performed after the division location setting operation. 
In this instance, instead of dividing a single print data 
file created by the RIP processing (step S130), the RIP 
part 240 creates in advance two print data files that are 
respectively divided at the above-mentioned division lo- 
cation, in consideration of the division location set by 
the division location designation part 341. Therefore in 
this instance, the print data division part 250 disposed 
at the subsequent stage of the RIP part 240 is unnec- 
essary. 

[0084] Although the division location designation part 

341 is disposed within the image recorder 300 in the 
second preferred embodiment, it may be disposed with- 
in the image processor 200. 

[0085] Although the image made by imposing plural 
page images is recorded on the printing plate fixed on 
the drum 1, the present invention is also applicable in 
the case of recording an image made by imposing only 
one page image. In this instance, the division location 
of the image is determined according to the attribute of 
image parts contained in the page. 
[0086] Further, the present invention is applicable to 
the instance that plural printing plates are fixed on the 
drum. In this instance, an image division location is set 
in a joint gap between the printing plates in the second- 
ary scanning direction. 

Other Preferred Embodiments 

[0087] (1 ) Although the drum 1 in cylindrical outer sur- 
face shape is used for holding the recording material in 
the foregoing preferred embodiments, the present in- 
vention is also applicable to the so-called internal cylin- 
der type image recorder in which a recording material is 
held in an internal cylinder and a recording head is sub- 
jected to rotary scanning in the cylindrical inside face. 
[0088] (2) Although the recording heads 2 and 3 (31 0 
and 320) travel on the individual guide rails in the fore- 
going preferred embodiments, they may travel on the 
same guide part disposed along the drum 1 as has been 
conventional. 

[0089] (3)Although the after-RIP development binary 
image data d1 is analyzed to set a division location in 
the first preferred embodiment, a judgment may be 
made by the layout of a before-RIP image data. For ex- 
ample, with respect to the imposed image data as 
shown in Fig. 5, the division location s is selectable by 
finding the location of a center margin area db from a 
before-RIP layout data etc. 

[0090] (4) Instead of one printing plate, two or more 
printing plates may be fit into the drum 1 , and recording 
heads corresponding to the number of the printing 



plates perform image recording to their respective print- 
ing plates. 

[0091] (5) If it is difficult to set a division location, im- 
age may be recorded by either of recording heads, with- 

5 out dividing the image. If one of the recording heads is 
in trouble, the remaining normal operable recording 
head(s) may perform image recording. In this instance, 
the number of divisions must be changed depending on 
the number of operable recording heads. 

10 [0092] While the invention has been shown and de- 
scribed in detail, the foregoing description is in all as- 
pects illustrative and not restrictive. It is therefore un- 
derstood that numerous modifications and variations 
can be devised without departing from the scope of the 

15 invention. 



Claims 

20 1. An Image recorder that records image on a record- 
ing material by scanning over said recording mate- 
rial based on an image data, said image recorder 
comprising: 

25 a holding part that holds a recording material in 

an approximately cylindrical shape; 
plural recording heads that are movable in an 
axial direction of said approximately cylindrical 
shape and capable of individually scanning 

30 over a recording material held by said holding 

part; 

a division location setting part that sets a divi- 
sion location of said image data based on an 
image layout information in said image data; 

35 an image data division part that divides said im- 

age data into plural areas corresponding to said 
plural recording heads, respectively, based on 
said division location so set; 
a scan start position setting part that sets scan 

40 start positions of said plural recording heads 

based on each of said image data divided into 
said plural areas; and 

a head movement control part that directs said 
plural recording heads to movably scan in said 
45 axial direction from said scan start positions so 

set, so that said plural recording heads perform 
image recording concurrently. 



2. The image recorder according to claim 1 wherein 
50 said image data is an imposition image data 

composed of a layout of plural page data, and 

said division location setting part sets said di- 
vision location within a margin area between adja- 
cent page data in said plural page data. 

55 

3. The image recorder according to claim 2 wherein 

when said division location setting part sets 
said division location within said margin area sub- 
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jected to burning out, said scan start position setting 
part sets scan start positions of said plural recording 
heads such that scan recording areas across said 
division location are overlapped with each other. 

4. The image recorder according to claim 2 wherein 

said division location setting part sets said di- 
vision location at an approximately center of said 
margin area. 

5. The image recorder according to claim 2 wherein 

when a print annex is present in said margin 
area, said division location setting part sets said di- 
vision location such that said print annex is present 
in one of sad plural areas. 

6. The image recorder according to claim 1 wherein 

said division location setting part sets said di- 
vision location to a sparse-image area having the 
least number of image parts in said image data. 

7. The image recorder according to claim 1 wherein 

said division location setting part sets said di- 
vision location to a specific color area in said image 
data. 



said division location so set; 
a scan start position setting part that sets scan 
start positions of said plural recording heads so 
as to correspond to said plural division areas, 

5 respectively; and 

a head movement control part that directs said 
plural recording heads to movably scan in said 
axial direction from said scan start positions so 
set, so that said plural recording heads perform 

10 image recording concurrently. 

12. The image recording system according to claim 11 
wherein 

said image layout information contains a page 
15 data layout Information for allocating a page data 
on a large page as an aggregate of plural pages. 

13. The image recording system according to claim 12 
wherein 

20 said image data is an imposition image data 

in which plural page data are allocated on said large 

page, and 

said division location setting part sets said di- 
vision location to a margin area between adjacent 
25 page data In said plural page data. 



8. The image recorder according to claim 1 wherein 

said division location setting part sets said di- 
vision location to a sparse image area in said image 
data. 

9. The image recorder according to claim 1 wherein 

said division location setting part sets said di- 
vision location to an area in which neither halftone 
image nor line art image takes precedence. 

10. The image recorder according to claim 1 wherein 

said division location setting part changes 
said division location per print color of said record- 
ing material. 

11. An image recording system that comprises an im- 
age data supply part for supplying an image data; 
a holding part for holding a recording material of 
said approximately cylindrical shape; and plural re- 
cording heads movable in an axial direction of said 
approximately cylindrical shape and capable of in- 
dividually scanning over said recording material, 
and that records image on said recording material 
by scanning over said recording material while driv- 
ing said plural recording heads based on said image 
data, said image recording system comprising: 

a division location setting part that sets a divi- 
sion location of said image data based on im- 
age layout information in said image data; 
an image data division part that divides said im- 
age data into plural division areas based on 



14. The image recording system according to claim 12 
wherein 

said image layout information contains an im- 
30 age parts layout information for allocating image 
parts on said large page. 

15. The image recording system according to claim 14 
wherein 

35 said division location setting part sets said di- 

vision location so as to avoid an overlap of a prede- 
termined type of image parts and said division loca- 
tion. 

40 16. An image recording system that records image on 
a recording material by scanning over said record- 
ing material based on an image data, said image 
recording system comprising: 

45 a holding part for holding a recording material 

in an approximately cylindrical shape; 
plural recording heads movable in an axial di- 
rection of said approximately cylindrical shape 
and capable of individually scanning over a re- 

50 cording material held by said holding part; 

an imposition data supply part for supplying an 
imposition data containing a page data layout 
information for allocating page data of plural 
pages on a large page as an aggregate of said 

55 plural pages; 

a division location setting part that sets a divi- 
sion location to said large page based on said 
page data layout information of said imposition 
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data; 

an image data creation part that creates an im- 
age data for driving said plural recording heads, 
based on said imposition data, by the number 
equal to the number of plural division areas ob- 
tained by dividing said large page by said divi- 
sion location so set; 

a scan start position setting part that sets scan 
start positions of said plural recording heads so 
as to correspond to said plural division areas, 
respectively; and 

a head movement control part that directs said 
plural recording heads to movably scan in said 
axial direction from scan start positions so set, 
so that said plural recording heads perform im- 
age recording concurrently. 

17. An image recording method for recording image on 
a recording material by scanning over said record- 
ing material based on an image data, comprising 
the steps of: 

holding a recording material in an approximate- 
ly cylindrical shape; 

setting a division location of said image data 
based on image layout information in said im- 
age data; 

dividing said image data into plural division ar- 
eas by said division location so set; 
setting scan start positions of plural recording 
heads so as to correspond to said plural divi- 
sion areas, respectively; and 
directing said plural recording heads to mova- 
bly scan in said axial direction of said approxi- 
mately cylindrical shape from said scan start 
positions so set, so that said plural recording 
heads perform image recording concurrently. 

18. The image recording method according to claim 17 
wherein 

said image layout information contains a page 
data layout information for allocating a page data 
on a large page as an aggregate of plural pages. 

19. The image recording method according to claim 18 
wherein 

said image data is an imposition image data 
in which plural page data are allocated on said large 
page, and 

said division location is set to a center margin 
area between adjacent page data among said plural 
page data. 

20. The image recording method according to claim 18 
wherein 

said image layout information contains an im- 
age parts layout information for allocating image 
parts on said large page. 



21. The image recording method according to claim 20 
wherein 

said division location is set so as to avoid an 
overlap of a predetermined types of image parts 
5 and said division location. 

22. A method of recording an image on a recording ma- 
terial by letting plural recording heads scan over 
said recording material based on an image data, 

10 said method comprising the steps of: 

holding a recording material in an approximate- 
ly cylindrical shape; 

obtaining an image data for recording an image 
15 containing plural pages on said recording ma- 

terial; 

deciding a division location, at which said im- 
age is divided into at least two divided images, 
by analyzing said image data, wherein each of 
20 said plural pages falls within either of said di- 

vided images in its entirety, respectively; 
dividing said image data at said division loca- 
tion; 

setting scan starting positions of each of said 
25 plural recording heads; 

moving said each of said plural recording heads 
to its scan starting position; and 
recording an image on said recording material 
by letting said plural recording heads scan con- 
30 currently based on said divided image data. 

23. The method according to claim 22 wherein 

said division location is set at a margin area 
intervening between said plural pages. 

35 

24. An image recorder that records an image on a re- 
cording material by scanning over said recording 
material based on an image data, said image re- 
corder comprising; 

40 

a drum that can hold plural types of recording 
materials in an approximately cylindrical shape; 
plural recording heads that are movable in an 
axial direction of said drum and capable of in- 
45 dividually scanning over a recording material 

held by said drum; 

image data supplying part for supplying an im- 
age data for recording an image containing plu- 
ral pages on said recording material; 
50 a division location registering part for register- 

ing plural division locations for the types of said 
recording materials, wherein said image is di- 
vided at said division location such that each of 
said plural pates falls within either of said divid- 
es ed images in its entirety, respectively; 

a reading part for reading said division location 
corresponding to the type of recording material 
held by said drum from said division location 
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registering part; 

a scan start position setting part tliat sets scan 
start positions of said plural recording heads 
based on said division location; and 
a liead movement control part that directs said 5 
plural recording heads to movably scan in said 
axial direction from said scan start positions so 
set, so that said plural recording heads perform 
image recording concurrently. 

10 

25. The image recorder according to claim 24 wherein 
said drum can hold at least two recording ma- 
terials concurrently and said division locations reg- 
istered in said division location registering part are 
set at the gap in said axial direction of said drum ^5 
between said two recording materials held by said 
drum. 



26. The image recorder according to claim 24 wherein 

said division locations registered in said divi- 20 
sion location registering part are set at the margin 
area intervening between said plural pages. 



25 



30 



35 



40 



45 



50 



55 



EP 1 293 341 A2 




tr 



-«s — ^ 



13 14 



1 T 



■1 5 
16 



CONTROL PART 



PRINTING PLATE 




14 




15 



EP 1 293 341 A2 




16 



EP 1 293 341 A2 



G . 5 



MARGIN AREA db 



PRINTING PLATE 



el 



DIVISION LOCATION s 

e2 



I 



> 
) 



PAGE DATA 



PAGE DATA 



PAGE DATA 



PAGE DATA 



PAGE DATA 



PAGE DATA 



PAGE DATA 



PAGE DATA 



r 



SCANNING BY 
RECORDING HEAD 



I SCANNING BY 

RECORDING HEAD 3 



EP 1 293 341 A2 




18 



EP 1 293 341 A2 



r, 



o 
o 



CO 

>- 

CO 



o 

CO 

o 
o 

LU 
CO 



l: 





0 
— 


Q 


CO 


iCOR 


0 
<c 

LU 


CE 





o 
o 

CVJ 

or 
o 

CO 
GO 
LJJ 
O 

o 

CO 
Q- 

LU 

o 



0 


0 

CO 

CvJ 


SETT 


PART 
















0 








1— 










0 




0 










CO 


jZ 






0 


<c 






UU 


:^ 








DC 
















UL 


0 


CO 


LU 






LU 


f— 




1— 




<c 




-< 






X 






a- 


LU 


CO 


0 






0 












<c 












CO 




h- 




0 






(X. 


Q- 






1— 




□c 


GC 


0 




a_ 


Q. 



19 



EP 1 293 341 A2 




20 



EP 1 293 341 A2 



FIG. 9 



+ 



PI 



P4 



+ 



SI 




PICTURE 
IP21 

CHARACTER 
IP22 



DY 



P1 00 



S3 S2 



r 





P2 



+ 



•P3 



-^P5 



DX 

< > 




CHARACTER 
IP51 

PICTURE 
IP52 



P6 



X X X X X X 



I 



+ 



PN 



CP 



SECONDARY SCANNING DIRECTION X 



21 



EP 1 293 341 A2 



GC 
<C 

UU 
-J 
CO 

o 



CD 

<c 

- ^ 

CD to 

2= I— 

— •< 

•J- ?H 

UU Q. 
o — 



O • 



UJ UJ 



o o 

O CO 
UJ 

LU 

I— GO 

<c 

12: 
o 
o — 

□C I— 
O O 
O UJ 

o cc 

:s 1 
— >- 

O 

O- o 

o <c 
oc 

UJ I 

rvj X 











D« 








<C 
























UJ 

CD 
















UU. 




LU 




t t 




CC 




o 




<a: 








LU 
CD 














<c 




1 — 




Q- 




<c 












LU 




o 




o 




I 












CO 




1 — 




LU 




ID 








o 




~— 


LU 


>- 




CO 


oc 


<C 








! 










cu 


o 


LU 


CD 






CD 




h- 




<C 






o 








LU 






o 


CC 


LU 


U_ 


cu 




o 


LU 




Ci 






o 


1 


US 


cc 


>- 


o 




LU 






o 


r-sj 


CD 










o 




LU 




LU 


<t: 


CD 




QC 




o: 






□c 


CL- 


X 




o 


• 


• 


• 



CVJ 


CO 




CU 


(X. 


CU 


<C 




<c 


h- 


i2 






<c 


<c 


o 




Q 


LU 
CD 


fiF 

WL 


LU 
CD 


<C 


<c 


<a: 


Q_ 




cu 


LU 


LU 


LU 


O 


O 


o 








o 


o 


o 
















<t: 




V— ^ 


o 


CJ 


o 


o 


O 


1 


1 


I 


h- 


)— 


h- 


ID 


=r> 


rD 


O 


o 


o 


>- 


>- 


>- 


<c 


<c 


^ 


1 


1 


_j 


CD 


CD 


CD 




:z: 










2: 


IS 


s: 








LU 


LU 


LU 


LU 


LU 


LU 




Q 


Q 




2: 




o 


O 


O 










<c 


<C 








QC 


or 


CC 


O 


o 


o 


LU 


LU 


LU 









— <c 



V- CM 

LU LU 
CC CC 



cc 
o 



ac 
o 



o 



o 

CU 

o 



h- CD CC 

— o 

^ 3= U- 

— <c 2: 



O H~ V- 

O O 

LU LU UU 

CD ^ 

<C CD CQ 

CU o o 



o 
cu 

2: 
o 

<c 

GC 
O 



O 
LU 

GO 

o 



o 

CC 

<c 
zc 
o 



o 
<c 

QC 

o 

LU 

f— 
O 
LU 
^ 

O 



CC 
LU 
CQ 



CC 
LU 
CO 



cu 



cx: 



UJ cc oo 

I— o — 

<5: -J CD 

^ O UJ 

cu o cc 



o o 



o 
I— 

<C f— f— . 

^ <c ^ <c 

cc :s :s s 

o cc QC cc 

LU o o o 

2r LU LU LU 



LU f— H- h- 

:S ZD ZD 

LU m cn CD 

e) _ — _ 

<: cc cr cc 



<5: <c <c 

X >< X 
UJ UJ LU 



<c <c <c <c 
I— h- I— I— 



QC QC 
CU CU 



a:: 
cu 



QC 



2 o 



00 



o 

— o 



oo <c 
o s 

Q- DC 
^ O 



CD 
CU 



CD 



CD 
<C 
Q_ 



CZl 
cu 



<c 



CD 

cu 



> 






oo 










o 


cu 




cu 


<i: 




<c 






}— 


<c 




<c 






o 


LU 
CD 




LU 
CD 


<C 




<C 


CU 

J 




CU 



<C1— 

^cc 

^£ 

cu^ 



CD 



Li. 



22 



EP 1 293 341 A2 



F I G 



1 1 



( START ) 





t 






IMPOSITION 


SI 1 0 









DIVISION 

LOCATION SETTING 



RIP PROCESSING 



S1 20 



SI 30 



PRINT DATA DIVISION 



SCAN STARTING 
POSITION SETTING 



SI 40 



SI 50 



MOVEMENT OF 
RECORDING HEAD 310 
TO STARTING POSITION 



MOVEMENT OF 
RECORDING HEAD 320 
TO STARTING POSITION 



S1 60A 



RECORD 1 NG 
AND SCANNING 



RECORDING 
AND SCANNING 



SI TOA 



SI 60B 



S1 TOB 



j|r 

( END ) 



23 



EP 1 293 341 A2 




o 

CO — 

<c 

csj O 
oo O 

! 

CD 

pi 

CO 



m 

LO 
CO 



o 

CO — 
<C H- 
<C 

CO O 
I 

— o 

CO 
CO > 
Q 



PD 




NO 


S3) 






CO 




<c 

UJ 




DIVI 


DATE 


PAG 




OF 


Q 


— > 






OF 




o 


CA 


CD 




ACTI 


O 
1 


Q 
<C 

UJ 




iXTR 


OCAi 


or 






1 




24 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



BP 1 293 341 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) 


Date of publication A3: 


(51) lntCl7: B41C 1/10 




11.02.2004 Bulletin 2004/07 


(43) 


Date of publication A2: 






19.03.2003 Bulletin 2003/12 




(21) 


Application number: 02020060.6 




(22) 


Date of filing: 06.09.2002 




(84) 


Designated Contracting States: 


• Nishida, Masahiro, 




AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


Dainippon Screen Mfg. Co.,Ltd. 




IE IT LI LU MC NL PT SE SK TR 


Horikawa-dori, Kamikyo-ku, Kyoto (JP) 




Designated Extension States: 


• Watanabe, Ichiro, 




AL LT LV MK RO SI 


Dainippon Screen Mfg. Co.,Ltd. 






Horikawa-dori, Kamikyo-ku, Kyoto (JP) 


(30) 


Priority: 13.09.2001 JP 2001277488 


• Katsuma, Yoshihiro, 






Dainippon Screen Mfg. Co., Ltd. 


(71) 


Applicant: Dainippon Screen Mfg. Co., Ltd. 


Horikawa-dori, Kamikyo-ku, Kyoto (JP) 




Kyoto (JP) 








(74) Representative: Kilian, Helmut, Dr. 


(72) 


Inventors: 


Wilhelms, Kilian & Partner 


• 


Okamoto, Hiroshi, 


Patentanwalte 




Dainippon Screen Mfg. Co., Ltd. 


Eduard-Schmid-Strasse 2 




Horikawa-dorl, Kamikyo-ku, Kyoto (JP) 


81541 Munchen (DE) 



Image recorder having more than one recording head and image recording system 
containing the image recorder 



(54) 



(57) A control part comprises a division location set- 
ting part for setting a division location based on an image 
data; a scan start position setting part for setting scan 
start positions of recording heads based on the division 
location; an image data division part for dividing an im- 
age data by the division location; and a head movement 
control part for controlling movement of the recording 
heads. The division location setting part sets a division 
location in a blank area having no pixel to be recorded 
in the primary scanning direction, in the case of publi- 



cation printing, in a center margin area between page 
data. Since the recording heads perform scanning con- 
currently their respective areas that are divided by the 
division location, no deterioration in image continuity oc- 
curs between the recording heads. This permits an im- 
age recorder, though having plural recording heads, ca- 
pable of performing concurrent recordings without loss 
of continuity. 



CO 
< 

CO 
CO 

o> 

CM 



LU 



Printed by Jouve, 75001 PARIS (FR) 



EP 1 293 341 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numt)er 

EP 02 02 0060 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate^ 
of relevant passages 



Relevant 
to claim 



CLASSIFJCATION OF THE 
APPLICATION (Int.Cl.T) 



EP 1 004 435 A (ASAHI KASEI KOGYO) 
31 May 2000 (2000-05-31) 

* the whole document * 

EP 0 918 255 A (SEISAKUSHO) 
26 May 1999 (1999-05-26) 

* the whole document * 



1,11,16, 
17,22,24 



1,11,16, 
17,22,24 



B41C1/10 



TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 



B41C 
B41J 
G03F 



The present search report has been drawn up for all claims 



Place of search 

THE HAGUE 



Dete of oompletion o1 the search 

22 December 2003 



Examiner 

Loncke, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly reievant if oorribmed with another 

document of the same category 
A : technological background 
O : non-witten disclosure 
P : Intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D ; document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



2 



EP 1 293 341 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 02 GQ60 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search rsport. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

22-12-2003 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



EP 


1004435 


A 


31-05-2000 


CA 


2301029 Al 


25-02-1999 










EP 


1004435 Al 


31-05-2000 










JP 


3226552 B2 


05-11-2001 










US 


6305284 Bl 


23-10-2001 










WO 


9908872 Al 


25-02-1999 


EP 


918255 


A 


25-05-1999 


JP 


2905764 B2 


14-06-1999 










JP 


11153873 A 


08-06-1999 










CA 


2254234 Al 


20-05-1999 










EP 


0918255 A2 


25-05-1999 










IL 


127G30 A 


06-12-2000 










TW 


403832 B 


01-09-2000 










US 


6081316 A 


27-06-2000 



Si For more details atxsutthis annex : see OfficialJournal of the European Patent Office, No. 12/32 



3 



